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The mare carries her foal for eleven months plus or minus a few days. A gestation period of this length exposes the feetus to proportionately greater hazards from abortion than in species with shorter periods, and abortion in mares is a not uncommon cause of loss. When it is borne in mind that a service fee of £3,500 or more by a top-class stallion may be involved, as well as the costs of feeding, housing and attention for eleven months, it will be appreciated that a newly-born foal may have cost its owner £4,000 or more by the day it is born. Abortion, from whatever cause, is consequently a severe source of loss to a breeding stud, and must be taken seriously. One cause is a herpes virus, known as the equine rhinopneumonitis (ERP) virus.
Infection with this virus is basically one of the upper respiratory passages and involvement of the lungs as a pneumonitis occurs in many, but not all, cases. The clinical syndrome of respiratory infection, which simulates a common cold in the human being and is accompanied by nasal catarrhal and mucoid discharge, occurs on many breeding studs in autumn and early winter, especially in foals of 4 to 7 months of age, but also in yearlings and older animals. It is very infectious and few susceptible animals escape. It is not common in older adult horses. Not all 'autumn colds' are caused by the ERP virus, but there is little doubt that a considerable proportion are. An outbreak on a small stud is often rapidly over, taking perhaps eighteen to twenty-five days from the occurrence of the first case until the last animal has cleared, but on bigger studs with up to 20 foals it may last two months.
Normally pregnant mares and the older weaned foals are kept in separate buildings and use different paddocks, but with current labour shortages, the same grooms and attendants may look after both groups, and thus there is a greater chance of susceptible pregnant mares contracting infection from the younger ones. If a young pregnant mare becomes infected with this virus, she runs a risk of aborting, commonly at the 9th to 10th month of pregnancy. From an analysis of 577 abortions on 255 studs, Doll & Bryans (1963) found that 62-6 % of studs had only one abortion from rhinopneumonitis, and that 85 % had three or less; but the analysis also showed that 112 or one-fifth of all abortions occurred on 5 studs, which suffered 13 to 41 abortions per stud.
The probable course of events leading to abortion in the pregnant mare is as follows:
(1) Infection through nasal or oral mucosa. (2) Development of rhinitis and pneumonitis. The incubation period of the respiratory disease in young horses is from two to ten days. In pregnant mares there is a variable period before abortions occur. No abortions due to this virus have been recorded before the fifth month of gestation. In the survey of Doll & Bryans (1963) over 90 % of abortions were found to have occurred after the seventh month.
In experimental infections with native rhinopneumonitis virus, the period between intravenous inoculation and abortion varied from 14 to 39 days, with one mare only aborting at 76 days. When a strain of virus which had been adapted to the hamster was given by intranasal inoculation, abortions occurred at 48 to 60 days in 4 mares, at 61 to 90 days in another 4 mares, and between 90 and 120 days in 6 mares. Adaptation to the hamster would seem to lower the virulence of the virus. Intrauterine or intrafoetal inoculation resulted in abortion in three to nine days when either native or hamster-adapted virus was used. The great variability of the periods between infection and abortion is worth noting.
In an epizootic outbreak on a stud, the pattern is different. There is strong evidence that the infectivity of the virus is enhanced by passage through foetal tissues. Serological investigations at the time of the first abortion from rhinopneumonitis provide evidence of recent infection of nearly every mare in studs suffering outbreaks. Some therefore think that the mares which abort in an outbreak are infected more or less simultaneously, not long before the first abortion occurs. Others consider that abortion follows a respiratory infection some months earlier, in the previous autumn. The pattern in Britain in the two serious outbreaks which each involved 9 or 10 mares seems different. In one of these the introduction of a mildly ill pregnant mare from overseas was followed by her abortion 19 days later; subsequently other mares aborted at 10-14 day intervals. In the second outbreak 2 mares aborted within a few hours of each other and subsequently other mares aborted at 5-10 day intervals. The question is not resolved and it may be that more than one pattern may be encountered in different outbreaks.
Fatal Rhinopneumonitis
It must be emphasized that the aborted foetus, its placental membranes, and the sick weakly foal are all potent sources of virus. Lochia and other post-parturient vaginal discharges are rich in virus for at least ten days after expulsion of the foetus, and for up to forty-two days virus has been recovered from the tail, thighs and lower hind legs of the mare. In Britain, pregnant mares are normally scattered on the private studs in relatively small numbers and are sent to the public studs where the stallions are kept, only some 2-5 weeks before they foal.
On the public studs where from 1 to 4 stallions stand for covering the mares, each sire's complement of mares averages about 40. There may in consequence be up to 160 mares gathered on a public stud in the foaling season (which is mid-February to mid-June), with a population peak during March/April. Of these mares, roughly 60 % will be pregnant. There is consequently adequate opportunity for infection to spread.
Most mares which aborted in the English outbreaks did so towards the end of their gestation periods or foaled a small, sickly foal at or about normal term. It is difficult to believe that some 10 mares, each coming from a different private stud, should abort at a specific public stud, as a result of rhinopneumonitis contracted in the previous autumn when none of the other pregnant mares from these private studs aborted at the other public studs to which they were sent.
Control is not easy. Most work has been carried out in America, Europe and Japan, where the disease is indigenous. Efforts to produce a reliable vaccine have not been successful, although one prepared from artificially infected hamsters has shown promise in the USA. In this country the only serious outbreaks of ERP abortion occurred on single studs in 1963 and 1965 but sporadic cases have probably occurred for years. A constant watch is being maintained and material from all aborted feetuses and sick foals at most of the major studs is examined at the Equine Research Station, Newmarket, or the Dublin Veterinary College. In addition, an immunological survey is being carried out on a random section of British brood mares. (Plummer & Waterson 1963) . This agent causes a rhinitis, which sometimes advances to a pneumonitis, particularly in foals and yearlings; the immunity produced by infection is of short duration, generally less than a year, and repeated infections are common, even in adult animals. The less well known and apparently much less common arteritis virus is an unclassified RNA virus which is capable of causing severe illness in horses of all ages. Infected mares may have an incidence of abortion exceeding 50 %. The name 'arteritis' derives from lesions found in the media of the small arteries of horses dying after experimental infection. Infection in adults is manifested by respiratory symptoms, keratitis and widespread systemic disturbances (Doll et al. 1957) . Arteritis virus infection is not known in the United Kingdom or in Eire but in the early part of the century there were outbreaks of illness known as 'influenza' or 'pink-eye' which had striking similarities to arteritis virus infection as recorded in the USA in the early 1950s. This infection is uncommon at the present time in the USA.
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There is strong epidemiological evidence that equine myxoviruses do not cause abortion. This was well illustrated in Newmarket studs during an epidemic of myxovirus-A-equi-2 in the spring of 1965. There was no increase in the abortion rate even amongst infected mares in advanced pregnancy and no 'unusual' lesions were found in aborted feetuses. By contrast, newborn foals frequently became infected, some died and
